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(57) ABSTRACT

A method for controlling a ride experience through a ride
space of an amusement park ride. The method includes, with
a sensor mounted on an automated trackless vehicle being
controlled to travel along a first ride path, sensing passenger
data for a passenger. The method involves processing the
passenger data to determine a passenger state at a particular
point in time during the ride experience. The method
includes determining a location of the automated trackless
vehicle on the first ride path. The method involves, based on
the passenger state and the location of the automated track-
less vehicle on the first ride path, determining a second ride
path for the automated trackless vehicle to move through the
ride space. The method includes controlling the automated
trackless vehicle to move off the first ride path and along the
second ride path, e.g., to alter the passenger’s state to
enhance the ride experience.
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SENSING AND MANAGING VEHICLE
BEHAVIOR BASED ON OCCUPANT

AWARENESS
BACKGROUND
[0001] 1. Field of the Description
[0002] The present invention relates, in general, to meth-

ods and systems for controlling or managing passenger
vehicles and systems external to such vehicles as the
vehicles pass nearby, and, more particularly, to methods and
systems engaging and entertaining passengers of vehicles
such as trackless vehicles in an amusement park, autono-
mous cars, automated guided vehicles (AGVs), and the like.
[0003] 2. Relevant Background

[0004] There is a growing trend in the transportation
industry towards use of vehicles that do not require passen-
ger interaction to control navigation of the vehicle through
a space or over roads. For example, amusement or theme
parks have recently designed and implemented trackless
dark rides, and these rides feature ride systems where
automated guided vehicles (AGVs) or trackless vehicles that
are utilized instead of the more conventional vehicles that
run on guide rails or tracks. Trackless ride vehicles may be
controlled to cross over existing paths, to reverse direction,
and to rotate in contrast to tracked vehicles that are con-
strained to follow a ride path defined by a track. Some
trackless rides may rely upon a set of buried wires for
controlled navigation while other may rely on a ride control
system that uses Wi-Fi-based, RFID-based, or other posi-
tioning systems to track the present position of each vehicle
and to move the vehicles through a ride space including
positioning vehicles near to show elements such as anima-
tronic-based and/or video-based entertainment displays.
Ride throughput is managed by the ride control system
typically by moving each vehicle through the ride space in
a predefined amount of time even though each vehicle can
move along a unique path through the ride space.

[0005] As another example, the transportation industry has
recently been designing and prototyping autonomous cars,
which are also known as driverless cars, auto self-driving
cars, and robotic cars. Some states in the United States
anticipate issuing licenses for such vehicles in the near
future. An autonomous car is capable of fulfilling the main
transportation capabilities of a conventional automobile
without driver or passenger input. A typical autonomous car
is configured to be capable of sensing its external environ-
ment and, in response, to navigate without human input.
Autonomous vehicles sense their surroundings with such
techniques as radar, lidar, global positioning system (GPS),
and computer vision. Advanced control systems interpret the
sensory information about their external environment to
identify appropriate navigation path as well as relevant
signage and any stationary or moving obstacles in their path.
Autonomous vehicles are capable of updating their maps
based on sensory input of the external environment as to
allow them to keep track of their position even when
conditions change.

[0006] In this description, all of these types of “driver-
less” vehicles may be grouped together and labeled as
“automated trackless vehicles.” In the theme park setting,
the automated trackless vehicle has been designed, modeled,
and controlled with an entirely passive passenger. Similarly,
in the transportation setting, automated trackless vehicle
research has been directed at making the “driver” a passive
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participant by essentially disengaging the driver from the
activity of driving or navigating their car.

SUMMARY

[0007] The inventor recognized that with the increased use
of automated trackless vehicles that, in contrast to prior
design approaches of making passengers passive partici-
pants, there is a need and demand for engaging the vehicle
passenger(s) to make the ride or drive more enjoyable and
entertaining. With this in mind, a method and system is
taught herein for controlling operations of an automated
trackless vehicle based on a current state of at least one of
the vehicle’s passengers (e.g., the “driver”).

[0008] The passenger’s state is determined by actively
sensing the passenger’s in-vehicle experience such as by
determining their emotional state or level of attentiveness.
The vehicle may then have its drive and navigation system
operated based on the passenger state. For example, a theme
park ride may utilize the control method of the present
description, and an automated trackless vehicle may be
moved along a first path in a ride space during a first time
period and then along a second path (defined by locations
and/or travel rate) in the ride space during a second time
period in response to a detected passenger state (e.g., move
faster through the space or to a new show eclement if the
passenger is “bored” or inattentive or move slower or even
stop at a show element if the passenger is “excited” or very
attentive).

[0009] More particularly, a method is described for con-
trolling a ride experience through a ride space of an amuse-
ment park ride. The method includes, with a sensor mounted
on an automated trackless vehicle being controlled to travel
along a first ride path or provided in such a vehicle (e.g., a
wearable system such as a smart watch or the like), sensing
passenger data for a passenger of the automated trackless
vehicle. The method also involves processing the passenger
data to determine a passenger state at a particular point in
time during the ride experience. Then, the method includes
determining a location of the automated trackless vehicle on
the first ride path. Significantly, the method involves, based
on the passenger state and the location of the automated
trackless vehicle on the first ride path, determining a second
ride path for the automated trackless vehicle to move
through the ride space. Then, the method includes control-
ling the automated trackless vehicle to move off the first ride
path and along the second ride path, e.g., to alter the
passenger’s state to enhance the ride experience. The ride
experience can be enhanced simply by the fact that this
system can eliminate a theoretical hourly ride capacity and
transform it into a measurable variable ride capacity in some
implementations.

[0010] In some implementations, the sensor includes a
camera and the passenger data includes a digital image of the
face of the passenger. Then, in the method, the passenger
state may be an emotional state or a level of attention of the
passenger, and the processing step may include comparing
the emotional state or the level of attention with ranges of
values for emotional state or level of attention, respectively,
that are predefined for the amusement park ride. In other
cases, though, the passenger data may be a physiological
parameter of the passenger (such as their heart rate or the
like). Then, the processing step may involve comparing the
physiological parameter with a range of goal values for the
physiological parameter for a passenger during the ride
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experience. In other cases, the physiological parameter may
be a measure of their physical comfort in the vehicle, such
as whether they are perspiring, show indications of being
uncomfortably cold, or otherwise are comfortable with the
present temperature within the vehicle, and the vehicle’s
onboard equipment (e.g., heater or A/C system) may be
operated to modify the passenger’s comfort level (e.g., to
heat or cool the vehicle interior to achieve a new temperature
or new cabin temperature range).

[0011] In these or other cases, the passenger data includes
identifying information for the passenger. Then, the process-
ing step may include determining an identification of the
passenger and, based on the identification, retrieving expec-
tations for the ride experience for the passenger. In other
implementations, the experience can be affected by data
from outside sensing systems/sensors or by data pertaining
to activities outside of the vehicle (e.g., queuing time in a
ride, traffic on a city or other street’highway such as mea-
sured by ATSAC or provided by an application such as a
smartphone app or the like).

[0012] To practice the method, the ride space may include
first display elements along the first ride path and second
display elements along the second ride path that differ from
the first display elements, whereby the second ride path is
selected during the ride experience to alter the passenger
state by exposing the passenger to differing display elements
that may change or improve their passenger state. In some
cases, prior to the controlling of the automated trackless
vehicle to move along the second ride path, the method
includes switching the operation of at least one of the first
display elements from a first set of operating parameters to
a second set of operating parameters based on the passenger
state. Further, the operating parameters may include content
displayed upon one or more display surfaces viewable by the
passenger as the automated trackless vehicle moves along
the first ride path, whereby the content is chosen based on
the passenger state.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a schematic or functional block drawing
of a ride or ride system operating to manage progression of
a vehicle through a ride or travel space and/or show element
operations based on a determined “state” of a passenger of
the vehicle;

[0014] FIG. 2 shows a flow chart of a method of (or
algorithm for) managing a passenger’s ride experience based
on emotional states of the vehicle’s passenger(s) such as by
operation of the ride system of FIG. 1;

[0015] FIGS. 3A and 3B illustrate a portion of a ride
system illustrating its operations to modify movement of the
vehicle (changing the ride system operations) in response to
passenger state,

[0016] FIGS. 4A and 4B illustrate a portion of a ride
system, similar to FIGS. 3A and 3B, illustrating its opera-
tions to modify operation of a display element (e.g., chang-
ing displayed content) in response to passenger state; and
[0017] FIG. 5 illustrates a flow chart of a method of (or
algorithm for) managing vehicle behavior based in part upon
an occupant’s (or passenger’s) state.

DETAILED DESCRIPTION

[0018] The following description is directed toward sens-
ing and managing vehicle behavior based on a sensed and/or
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determined state of a vehicle passenger. Here, the term
“state” of a passenger is intended to have a broad meaning
and may correspond with a level of attentiveness, with an
emotional state, or with other passenger characteristics relat-
ing to a ride experience. Briefly, the control methods and
systems taught herein address two problems that are sur-
prisingly related. First, in theme park rides, the historical
design has been that of an entirely passive passenger.
Second, autonomous trackless vehicles used for general
transportation are being designed to make the driver a
passive participant by essentially disengaging the driver
from all driving and navigation responsibilities. Both of
these trends can benefit from use of the control methods and
systems described as these involve sensing and dynamically
managing the passenger’s experience (e.g., vehicle move-
ments and operation of exterior and/or interior systems)
using sensed information from inside the vehicle cabin (or
combined with information about the environment or activi-
ties external to the vehicle such as overall “traffic” infor-
mation or the like, with traffic pertaining to a ride and its
queues and/or throughput, to vehicle traffic/congestion on a
planned route over roads traveled by an automated vehicle,
and the like).

[0019] Outside of the amusement park industry, there are
currently multiple efforts to provide automated trackless
vehicles. Innovation has accelerated in the field of labor
intensive computer vision computation of sensed external
environment data in order to allow better navigation and
control to facilitate the introduction of the automated track-
less vehicles (e.g., autonomous vehicles) onto our streets
and into our daily lives. With the beginning of 2015 in
California, licenses will be available for automated trackless
vehicles. Additionally, the city of Los Angeles, Calif. has
already introduced a unique traffic control system for its
urban street network during the Olympics in 1984 and is
currently planning on introducing artificial intelligence to
further improve and expand this system. The traffic control
system provides real-time monitoring and adjustment of
signal timing for nearly 4,400 signalized intersections city-
wide. The traffic control system has been shown to reduce
travel time by 12 percent and to increase speeds by 16
percent. The combination of a macro-city brain and single
automated response to environmental sensing will further
revolutionize vehicle driver’s dynamic behavior (e.g., intro-
duction of diverse smart phone applications have heavily
impacted certain areas in the Los Angeles) and also affect
navigation of automated trackless vehicles in communica-
tion with the traffic control system.

[0020] In the amusement park industry, there has been
considerable effort in the past years toward developing
dynamic ride experiences including dynamic storytelling
with ride show or display elements that respond to passenger
participation and including dynamic ride vehicles. The intro-
duction of trackless vehicles has introduced new opportu-
nities for localizing the experience of a show. For example,
sensors have been provided on ride paths to detect the
presence of a ride vehicle and show elements have been
operated in response to the detected presence of a ride
vehicle. Also, projection mapping has been used to enhance
the creation of dynamic environments; currently, methods
for using expensive computation to sense and predict the
path of vehicles through a ride space are being developed.

[0021] The inventor believes that there is an immediate
need in ride vehicle and an eventual need in self-driving
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vehicles is to manage (or at least sense/detect) the attention
of the vehicle occupants or passengers and, in response, to
manage the vehicle behavior in a way that achieve experi-
ence goals. For example, in a theme park, an automated
trackless vehicle may be operated to meet the goals of
storytelling and entertainment whereas outside the theme
park an automated trackless vehicle (e.g., a self-driving car)
may be operated/controlled to meet the goal of providing
safe and efficient transit. In both cases, though, the solution
involves sensing the passenger’s state and responding with
vehicle control in a manner that satisfies these goals. For
example, in a theme park ride, the response to a passenger’s
state may be changing course from a default or first ride path
to another a differing second ride path and/or may be
dwelling on a scene or nearby a show/ride element that is
interesting to the vehicle passenger(s) while shortening the
time spent on scenes/show or ride elements that are not
engaging (including skipping such scenes in some cases).
External events such as lighting, sound, and other show/ride
elements may have their operations controlled to change in
response to the sensed/determined state of the passenger(s)
of the automated trackless vehicle (e.g., based on the present
level of attentiveness of the passenger(s)).

[0022] With regard to automated trackless vehicles outside
of theme parks, current research for self-driving vehicles is
directed toward replacing the driver and their input so that
the vehicle’s passengers can let their attention wander and/or
concentrate on non-driving activities. In direct contrast, the
method and system of the present description involves
techniques of managing a passenger’s attention rather than
letting it wander or allowing the attention to wander within
bounds so that the transportation goal is also achieved. This
can be considered another aspect of the problems being
solved with a theme park ride of the present description, and,
as a result, the following description will concentrate upon
and give examples of ride systems and control methods with
the understanding that these examples can readily be imple-
mented within the transportation environment with self-
driving vehicles and systems external to these vehicles (e.g.,
change a display along a roadway based on a sensed state of
a passenger in a nearby or passing vehicle and/or compare
emotional data of the “driver” or other passengers with
traffic conditions and change the vehicle operation and/or

external system operations based on this emotional
response).
[0023] The systems taught herein include an automated

trackless vehicle (e.g., a free ranging autonomous passenger
vehicle) with inward-facing and, in some cases, outward-
facing sensing technology to determine a passenger state.
The systems also include a reactive show-programming
system to personalize the ride experience inside the auto-
mated trackless vehicle and dynamically control the ride
experience as a whole. The systems can be designed under
the presumption that the use of an automated trackless
vehicle responds to the time of the day’s actual hourly ride
capacity along with response to a passenger’s state (e.g.,
attention or engagement level, emotional state, or the like
that may be determined based on sensed information (from
a camera, from biometric sensors, and so on) for facial
recognition or biometric analysis). In other words, the
system includes control programs for monitoring the traffic
of vehicles through a ride and may varying the movement of
vehicles through the ride based on determined passenger
state such as by changing queues, pathways, and duration of
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the ride based on passenger states while also meeting hourly
ride capacity goals for the ride.

[0024] As will become clear from the following descrip-
tion, inward sensing is one way to better understand a
passenger’s current state. Particularly, the passenger’s state
may be defined as their focus of attention or may be a
measure of their emotions. In other cases, the “state” of the
passenger may include a determination of whether the
passenger is a first time participant of a ride or whether they
have been on the ride two or more times as this state
information may be used to select their ride path and
duration/speed in certain portions (e.g., visit all show ele-
ments for a default period of time if first time participant or
shorten duration of certain show elements or even skip some
show elements or ride sections if the passenger is a repeat
ride participant). In other cases, passenger expectations for
a ride may be known by the control system based on an
identification (ID) of the passenger (which may be deter-
mined using iris scanning, facial recognition, RFID tech-
niques, or other technology such as if the passenger is
wearing an RFID wristband). For example, the passenger
may be a teenager and want to spend more time on the
interactive show elements while a younger passenger may
want to experience the whole storytelling aspect of a ride
and the vehicles carrying these passengers may be controlled
differently based on these expectations that are linked to the
passenger 1Ds.

[0025] FIG. 1 is a schematic or functional block drawing
of a ride or ride system 100 operable (or operating) to
manage progression of a vehicle 120 through a ride or travel
space 110 and/or to manage show element 160 operations
based on a determined “state” of a passenger 121 of the
vehicle 120. For example, the ride 100 may take the form of
a dark or other type of ride in a theme or amusement park,
and each of the vehicles 120 may be an automated trackless
vehicle that is not tied to a track or rail but, instead, is free
to move about a ride or travel space 110. The automated
trackless vehicle 120 is a passenger vehicle and is config-
ured to seat or support one or more passengers 121, and the
system 100 is adapted to manage operation of at least the
vehicle 120 based on a determined state 148 of the passenger
121 (or passengers).

[0026] The automated trackless vehicle 120 includes a
drive and navigation system 124 that may include a drive
train and motor/engine (e.g., a drive shaft coupled with
wheels) that operates to move the vehicle 120, without user
input from the passenger 121 being required, through the
ride/travel space. Particularly, the drive and navigation sys-
tem 124 may cause the vehicle 120 to follow one or more of
the ride paths 168 (e.g., the vehicle can move between paths
168 or not follow a particular defined path as it is “track-
less™) through the ride space 110 to maintain or change the
state 148 of the passenger 121. The drive and navigation
system 124 may operate in response to receipt (by 1/O
devices 124 of the vehicle 120) of vehicle control signals
181 from the central/remote or on-vehicle control system
170 instead of requiring the passenger 121 to operate input
devices (e.g., a steering wheel or the like, an accelerator, and
brake pedals) such that it is “automated.”

[0027] The control signals 181 may cause the drive and
navigation system 124 to slow the vehicle 120 down such as
when the passenger’s state 148 corresponds with a higher
level of attentiveness or interest or corresponds with a
desired emotional state such as joy or excitement, and, in
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contrast, the control signals 181 may cause the system 124
to speed up the vehicle 120 or move the vehicle to another
ride path 168 to experience a different show element 160 or
162 or skip a show element 160 or 162 when the passenger’s
state 148 corresponds to a undesired emotional state such as
sadness or fear (or little to no emotion) or corresponds with
a lower level of attentiveness (e.g., less than 4 on a scale of
1 to 10 with 10 being highly attentive).

[0028] The vehicle 120 includes a processor(s) 124 for
managing operations of the input/output devices 124, which
may provide wired or wireless communications with the
control system 170 (e.g., transmitting signals with digital
data including the ID data 143 and emotion/attention data
145 to the control system 170 and receiving the vehicle
control signals 181 from the control system 170). The
vehicle 120 also includes memory or digital data storage
devices (e.g., one or more computer readable media that
have embedded therein computer program code or computer
executable instructions causing the vehicle 120 and/or pro-
cessor 122 to perform the functions described herein). The
memory 140 is used to store at least temporarily sets of data
useful for managing operations of the vehicle 120 based on
a state of the passenger 121.

[0029] To this end, the vehicle 120 is shown to include one
or more 1D sensors 130 for determining an identification of
the passenger 121 (or passengers). For example, the ID
sensor 130 may include a digital still and/or video camera
that captures images of the face of the passenger 121 or a
worn ID badge or the like. In other cases, the ID sensor 130
may include an RFID reader that reads data from an RFID-
based ID element worn or held by the passenger 121 such as
a passive or active RFID wristband, necklace, or pin/badge
worn by the passenger 121. The read ID data may include
the passenger’s name 121 or an ID number associated
uniquely with the passenger 121. In other cases, the ID
sensor 130 may include a biometric sensor such as an iris
scanner, a fingerprint reader, a palm print reader, or the like
that detects or senses ID data useful for uniquely identifying
the passenger(s) 121 of the vehicle 120. The ID data 142
may be temporarily stored in memory 140 and transmitted in
signals 143 to the control system 170 for processing by 1D
software 176, which is run by a processor 172 in the control
system 170.

[0030] The ID software 176 may include facial recogni-
tion software when the ID data 142, 143 includes digital
images of the face of the passenger 121 or software for
looking up name or ID number based on RFID data if the
sensor 130 is an RFID reader. In other cases, the ID software
176 may include algorithms or software routines for retriev-
ing a name or ID number based on biometric information in
the ID data 142, 143. For each vehicle 120, the ID software
176 then acts to store the passenger ID(s) for the vehicle as
shown at 187 in the memory 184 for later use in generating
the vehicle control signals and/or the show control signals
183 (e.g., to personalize the operation of the show elements
160, 162 or movement of the ride vehicle 120 along one or
more of the ride paths 168). In some cases, the passenger 1D
146 may also be stored in memory 140 in the vehicle 120 for
use in operating the vehicle 120 or its inward-facing/local
systems in a personalized manner, e.g., playing music within
the vehicle 120 matching musical preferences of the pas-
senger 121, avoiding spinning or purposefully spinning the
vehicle 120 along the ride path 168 based on the expecta-
tions/preferences 150 of the passenger 121, displaying video

Jan. 26, 2017

locally within the vehicle 120 to match the interests/goals/
expectations 150 of the passenger 121, and the like.
[0031] The vehicle 120 also includes emotion/attention
sensor(s) 132, which may include or overlap with the ID
sensors 130 or may be provided as separate devices. For
example, emotion and attention/interest determine software
134, 178 may be provided at the vehicle 120 or be provided
only at the control system 170, and this software may be
configured to process a digital image of the face of the
passenger 121 to determine an emotional state or level of
interest of the passenger 121 at a particular point in time
(e.g., a point of travel of the vehicle 120 in the space 110
such as along one of the ride paths 168 or near one of the
show elements 160).

[0032] As is known in the software industry (e.g., in the
facial recognition and emotional state portion of this indus-
try), a person’s facial features and expressions may readily
be processed to determine whether the person’s emotional
state matches more closely one of several emotional states
such as a joyful or happy state because they are smiling or
laughing, a sad state because they are frowning, and so on.
Similarly, there are several software products presently on
the market that can be used as software 134, 178 to deter-
mine a level of attentiveness or interest (e.g., level as defined
on a numerical scale from no interest (or bored) to highly
interested or attentive (or excited)), and these products may
be similar to or match those used to identify an attentive or
inattentive driver in non-automatic vehicles (e.g., to identify
potentially drowsy drivers).

[0033] As shown in FIG. 1, the control system 170 may
receive signals 143, 145 providing ID data 143 from the ID
sensors 130 and emotion/attention data from the emotion/
attention sensors 132, and this sensed data 185 per each
vehicle 120 is stored in memory 184. The emotion and/or
attention determination software 178 processes the sensed
data 185 to determine a present or current passenger state
186 at least for one of the passengers 121 in the vehicle (e.g.,
the “driver” or person seated in a preselected seat in the
vehicle 120). In other cases, the ID 187 and/or the state 186
is determined for two or more of the passengers 121 in the
vehicle 120. In these cases, the control system 170 may act
to select one of the states 186 or passenger IDs 187 for use
in controlling 181 and 183 the vehicle 120 and the show
elements 160, 162.

[0034] For example, the control system 170 may be con-
figured to attempt to move all passengers 121 to a desired
state (emotion equal to happy/joyful or attention level above
a predefined minimum attention level), and, in such embodi-
ments, the control system 170 may choose the passenger 121
with the “lowest” state (e.g., any state that is outside a
goal/target range) as the controlling state for operating 181
the vehicle 120 and 183 the show elements 160, 162. For
example, the vehicle 120 may include 2 to 4 passengers and
if all have a state of “happy/joyful” the control system 170
may continue to operate in a “default” or preset manner (or
with signals 181 to slow down to prolong the duration of the
ride). However, if one passenger 121 has a state outside an
accepted range (such as sad or not happy/joyful or inatten-
tive rather than attentive/interested), the control system 170
may act to modify the vehicle 120 operations with signals
181 (e.g., to speed up and/or to move to another ride path
168 and/or to shorten the duration of the ride experience for
these passengers 121) and/or the show elements 160, 162
with signals 183 (e.g., to change the operating state 161, 163
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such as to change content being displayed, to interact with
the out-of-state passenger 121, or the like).

[0035] As shown in FIG. 1, the ride system includes a ride
or vehicle travel space 110 and, since the vehicle 120 is
trackless, it may be controlled by signals 181 to its drive and
navigation system 124 to move about the space 110 along
two or more ride paths 168 (e.g., not a single path defined
by atrack as in many conventional park rides). The drive and
navigation system 124 may include GPS, WiFi signaling,
vision-based location devices, and/or other devices to moni-
tor a current location of the automated trackless vehicle 120
within the space 110 (e.g., which ride path 168 is being
followed, if any, and what point along the path 168 is the
vehicle 120 within the space 110). This current location
information may be shared with the control system 170 for
its use in generating the vehicle control signals 181 (e.g., to
stay on a path 168, to move to another path 168, and so on).

[0036] To this end, the control system 170 is shown to
include a ride/vehicle controller 180 that may process the
current passenger state 186 with or without additional con-
sideration of the passenger ID 187 for the vehicle 120 to
determine whether or not to transmit additional vehicle
control signals. The vehicle controller 180 may retrieve a
current ride path 192 for the vehicle 120, and, based on the
current passenger state 186, determine whether a different
ride path 192 should be assigned to the vehicle 120 to move
it in space 110 as shown with ride path arrows 168. For
example, the passenger ID 187 may be used to determine
this is the first time the passenger 121 has been on the ride
100, and the ride path 192 may be chosen to cause the
vehicle 120 to travel past each show element 160, 162 at a
pace or rate (e.g., 0 to 10 feet per second or the like) to
achieve a currently set ride throughput 196 stored in
memory 184. In another example, the ID 187 may indicate
the passenger 121 is a teenager that has been on the ride 100
several times and his/her ride goals/expectations 150 are for
more thrilling aspects or more interactive aspects of the ride
100. In this example, the ride/vehicle controller 180 may act
to choose one or more of the ride paths 192 to cause the
vehicle to follow paths 168 in the space 110 to move the
vehicle 120 past the thrilling and/or interactive show ele-
ments 160, 162 to meet the expectations 150 of the identified
passenger 121 (or to go faster by the less thrilling and/or
interactive show elements 160, 162 and slower past the more
interactive and/or thrilling portions 160, 162).

[0037] Similarly, ride path 192 for each vehicle 120 may
be set based on the current passenger state 186 such that the
ride path 192 may be varied or switched during movement
of the vehicle 120 through the ride space 110 (e.g., deter-
mine a first passenger state 186 at a first show element 160
that does not meet predefined goal states (e.g., happy or
excited/surprised) and respond by switching ride paths 192
through the space to try to get the state to meet one of the
predefined acceptable or goal states). In another example,
the passenger’s state may show that the level of attentive-
ness (or emotional state) does meet a desired goal or target
range such as high level of attentiveness (or a desired
emotional state predefined for a particular area within the
ride space 110 as the target states may differ within a single
ride 100 and its travel space 110). In this case, the vehicle
120 may be controlled 181 to continue at the existing pace
along the presently assigned ride path 192 or even be caused
to slow down to prolong the experiencing of the current state
186 by the passenger 121.
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[0038] In many cases, the overall selections/use of the ride
paths 192 to cause the vehicles to move along paths 168 in
the space 110 as well as vehicle speeds provided by the drive
and navigation system 124 are chosen to satisfy or meet the
show/ride throughput settings 196 for the ride 100. The
throughput 196 may be variable over a year or even within
a day of operation such that the throughput can be increased
during busy times of a theme park (e.g., when there are
queues longer than some predefined amount) and decreased
during less busy times (e.g., when average waits in the
queues are less than some predefine amount of time). Hence,
the rate of travel by the vehicle 120 and/or the length of the
ride paths 192 may be varied by the controller 170 to meet
the throughput settings 196 presently assigned to the ride
100. Further, since the vehicles 120 are trackless some of the
vehicles 120 may be controlled 181 to remain in the space
110 longer than other ones of the vehicles 120 while still
obtaining an overall show/ride throughput 196. This may be
useful to implement with the ride/vehicle controller 180 to
enhance the ride experience for all (or many) of the passen-
gers based on their determined states 148, 186. As discussed
above, vehicles 120 with passengers 121 not in states 148,
186 meeting preset state goals for passengers 121 for the ride
100 may be moved through the ride 100 more quickly (e.g.,
move passengers not interested in or not enjoying a ride
through faster) while vehicles 120 carrying passengers 121
with states 148, 186 meeting or exceeding state goals for the
ride 100 may be moved more slowly through the ride 100
(e.g., enhance the ride experience by extending the ride
duration).

[0039] Further, the control system 170 may include show/
entertainment controller 182 that acts to process the passen-
ger ID 187 and/or the current passenger state 186 for a
vehicle 120 and, in response, to issue show control signals
183 to control operations of the show elements 160, 162
such as by changing their operating state (which may
include modifying displayed audio and/or visual content).
As shown, the memory 184 is used to store a plurality of
show element operating parameters (which may include
content) 190, and the controller 182 may select one or more
of'these based on the passenger ID 187 and/or state 186. For
example, it may be determined that the passenger 121 has a
current state 148, 186 that is not matching a goal state (such
as happy/joyful) while the vehicle 120 is nearby or adjacent
the show element 160 on one of the ride paths 168. The
controller 182 may respond by selecting a different set of
operating parameters 190 and transmitting all or a portion of
these to the show element 160 in control signals 183 to alter
the operating state 161 of the show elements 161 to try to
move the state 148, 186 into the desired state range or to
match a goal state (move from not happy or uninterested to
happy or interested). If sensed data 143, 145 shown at 185
is processed and provides a current state 186 that still does
not match the goal state or range of states, the controller 182
may act to again choose different operating parameters 190
for use via signal 183 in controlling the show element 160
to operate in a different operating state 161. This can be
repeated until a desired state is reached or until the vehicle
is moved past the show element 168 along the ride path.
Alternatively, the vehicle 120 may be moved to change paths
168 to move along to a different show element 160. In
contrast to this example, the controller 182 may use the
signals 183 to continue to operate one of the show elements
160, 162 in a present operating state 161, 163 when the
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current passenger state 148, 186 of the passenger 121
matched a goal state or is within a desired state range.
[0040] In the above examples, the controllers 180, 182
operate in response to a single state 148, 186 of a passenger
121 (e.g., by selecting the passenger 121 in a particular
location/seat in the vehicle 120 or by selecting a passenger
with a state that is out-of-range). In other implementations,
though, the states 148, 186 of the passengers 121 (two or
more states) may be combined by one or both of the
controllers 180, 182 in order to generate the control signals
181, 183. For example, the states 148, 186 of two or more
passengers 121 may be averaged to obtain a “vehicle state,”
such as happy/joyful, frightened, sad, or non-emotional or
such as value on a range of levels of attentiveness or interest
(e.g., a bored passenger 121 may be outweighed by two
excited passengers 121). This vehicle state may then be used
to determine whether or not to change the ride paths 168 for
the vehicle, to speed up or slow down the vehicle 120 as it
travels through the space 110, and/or to change the operating
state 161, 163 of one or more of the show elements 160, 162.
[0041] FIG. 2 shows a method 200 of managing a pas-
senger’s ride experience based on emotional states of the
vehicle’s passenger(s) such as by operation of the ride
system 100 of FIG. 1. The method 200 starts at 205 such as
with designing and fabricating an amusement or theme park
ride with automated trackless vehicles to carry passengers
through a ride space with one or more display or show
elements that are each operable to entertain the passengers.
As discussed above, the display or show elements may
include animatronics, robots, mechanical or electrical
devices, and the like that are operable in one or more
operating states to put on a show or otherwise entertain or
interact with passengers of passing vehicles. The display or
show elements may also include components and systems to
provide audio content and/or video content on one or more
projection/display surfaces, and the audio and video content
may be varied so as to alter the content presented to vehicles
passing by in the ride/travel space of the ride system.
[0042] Step 205 may also include designing and providing
a controller for the ride/vehicle and a controller for the
show/display elements that are operable to respond to deter-
mined emotional states of the passengers in the vehicles to
modify operation of the vehicles and/or the operation of the
show/display elements so as to maintain a present passenger
state or to attempt to alter the present passenger state to
enhance the passengers’ ride experiences in the ride system.
[0043] The method 200 continues at 210 with providing
emotional data sensors within or on the vehicle, e.g., inward
looking sensors to obtain current status information pertain-
ing to the vehicle’s passengers. These sensors may include
biometric-based sensors or digital image-based sensors.
Biometric-based sensors (or physiological-based sensors)
may include, but are not limited to, heart rate and/or blood
pressure sensors, and these sensors may require one or more
of the passengers to place a sensor in contact with their body
(e.g., a sensor slipped over a finger) or to hold/contact a
sensor pad with their hands. Digital image-based sensors
typically will include still or video digital cameras that are
positioned with their lens focused upon predicted positions
of the face of one or more of the passengers in the vehicle,
and these cameras are operated to capture digital images of
the passengers during operation of the ride system for
transmittal to the ride and/or entertainment controllers for
processing.
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[0044] The method 200 continues at 220 by operating the
ride system in a first or default operating state. This may
involve operating the display elements in a first or default
operating state (e.g., using default/initial operating param-
eters and/or content). The ride vehicle may be loaded with
one or more passengers in a passenger loading area in or
outside the ride space, and the ride vehicle may be caused in
step 225 with the vehicle moving along a first or default ride
path through the ride space at a predefined rate (or rates as
the speed of the vehicle may be controlled to be constant or
to vary at least once along the ride path as each ride path may
be associated with one or more vehicle travel rates). The
vehicle is automated and trackless such that the ride/vehicle
controller operates to monitor the vehicle location in the ride
space on an ongoing manner to control the vehicle’s drive
and navigation system to follow the ride path (at this point,
the ride path is the default/initial path each vehicle may
follow as it enters the ride/travel space of the ride system).
In ride systems with a variable motion path, a ride capacity
will simultaneously be useful in case of emergencies (e.g., a
vehicle breaks down) as the vehicle can be directed on a new
ride path for maintenance and problem solving and other
vehicles can be more precisely moved around obstacles in
traffic or in their present ride path.

[0045] At step 225, the method 200 continues with a
determination of whether the emotion sensors are biometric/
physiologic or image-based sensors. If the sensors are bio-
metric, the method 200 continues at 230 with the biometric/
physiologic sensor(s) collecting or sensing data from the
passenger(s) and transmitting it to a controller (or control
system). Once the biometric data (e.g., the passenger(s)
heart rate or blood pressure) is received by the control
system at 230, the method 200 can continue at 234 with
processing of the biometric/physiological data to determine
the current (or present) emotional state of the passenger(s)
corresponding to the collected emotional state data. Step 234
may be performed with emotion determination software
such as software module 178 of the control system 170. This
software may act to compare the biometric/physiological
value with a range of acceptable values for a particular ride
system or with a predefined threshold value.

[0046] For example, a passenger may be expected to have
an elevated heart rate when they are excited, joyful, happy,
or in other similar emotional states, and it may be a ride
designer’s goal to have their heart beat in an elevated range
when they are exposed to particular display/show elements
or at certain points along a ride path. To this end, step 234
may involve comparing the passenger’s heart rate with a
predefined range of heart beats that have been associated
with the desired emotional state for an average passenger. In
other cases, step 234 may involve determining whether the
particular passenger’s heart rate has increased a desired
percentage such as at least 10 percent increase, at least 20
percent, or some other minimum increase to indicate that
their emotional state has changed to a desired state since the
ride began at step 220.

[0047] At step 250, the method 200 involves the control
system 170 determining whether the emotional state deter-
mined in step 234 is within the acceptable or target range or
is above (or below) a predefined threshold value. If “yes,”
the method 200 continues at 255 with, optionally, slowing
the rate of travel or speed of the vehicle so as to increase the
length of time the passenger in the vehicle is exposed to
portion of the ride path that they are presently enjoying (e.g.,
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spend longer period of time nearby a particular show/display
element in the ride space). Step may involve reducing the
speed some predefined amount such as 10 to 50 percent
reduction in speed (or more) or may even involve placing the
vehicle in a holding pattern for some preset amount of time
(such as hold the vehicle near a display element for 30 to 90
seconds or the like) prior to resuming travel along the ride
path.

[0048] The decision of whether or not and how much to
slow the vehicle in step 255 may be performed by a
ride/vehicle controller (such as controller 180) based on a
determination of whether or not such slowing or holding/
pausing of travel can be performed while still obtaining a
desired vehicle throughput for the ride. Hence, slowing in
step 255 is “optional” because it may only be practical when
the ride system is not presently at capacity or overly busy
(e.g., not a waiting queue of a particular length or over some
minimum amount). For example, a passenger visiting a
theme park in an “off” or “low” season may have their ride
experience lengthened in step 255 based on the their current
emotional state whereas a passenger visiting the same theme
park in the “high” season or particular day may not.
[0049] If at 250 it is determined the emotional state is not
in a desired range or above (or below) a threshold value, the
method 200 continues at 260 with determining the current
location of the vehicle along the ride path (or within the ride
space). For example, the vehicle may be located nearby a
particular display element or traveling through a particular
portion of the ride space. At step 266, the method 200
involves a determination by the control system whether to
change the ride (or vehicle) operations or to modify the
entertainment portion of the ride system. Note, both the ride
and entertainment operations may be modified concurrently
in some implementations of the method 200 with an either-
or decision shown here for simplicity of explanation only.
[0050] If the ride is to be modified, the method 200
continues at 270 with the control system (or the ride/vehicle
controller 180) operating to choose a new ride path for the
vehicle. This may involve changing simply the speed or the
route of the vehicle through the ride space or both. For
example, a passenger may have an undesirable emotional
state in a section of the ride space, and, in response, the
control system may act at 270 to issue control signals to the
vehicle (its drive and navigation system) to cause it to move
to a different section of the ride space to try to change the
emotional state of the passenger. This may involve causing
the vehicle to follow a new ride path that moves it to a
different display element (move on or skip the current
display element) that may or may not have been experienced
if the passenger’s emotional state had been acceptable at
step 250. This could also happen due to or in response to
detection of an emergency (engine/motor problems or the
like) or a traffic necessity (congestion, road maintenance,
accidents involving other vehicles, and so on).

[0051] The new ride path may be the same length as the
original ride path but expose the passenger to different
entertainment (different display/show elements). In other
cases, though, the new ride path may be shorter which can
at least temporarily shorten the ride experience for the
particular passenger and increase throughput for the ride
system. This “shortening” can be utilized by another vehicle
to obtain the same overall throughput for the ride such as by
lengthening the time a vehicle containing passengers in an
acceptable or targeted emotional state remain in the ride
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space. The change may be “temporary” as the vehicle may
later have its ride path lengthened (e.g., if they later start to
enjoy the ride experience). In this way, passengers can have
their ride experience enhanced by shortening the ride for
passengers that are not moved to a targeted emotional state
(or range of states) and by lengthening the duration of the
ride for those passengers most enjoying the ride (in the
targeted emotional state or range of states for more of the
ride). The method 200 may continue at 225 with further
monitoring of the emotional state of the passenger or end at
290.

[0052] In step 266, it may be determined that the enter-
tainment portion of the ride system is to be altered based on
the emotional state. If so, the method 200 continues at step
280 with the control system (e.g., the show/entertainment
controller 180 of system 170 in FIG. 1) operating to modify
the operating state of at least one show/display element. The
control system has determined in step 260 the current
location of the vehicle within the show space, and, hence,
step 280 may involve first determining the display element
(s) that are presently adjacent or nearby to the vehicle or
determining which display/show element(s) will next be
adjacent or nearby to the vehicle as the vehicle continues to
move along its present ride path in the ride/show space.
[0053] The control system can then respond to the present
emotional state of the passenger by choosing a different set
of operating parameters (or scripts) for the display elements
and/or choosing a different content to display with the
display/show elements. For example, the ride system may
have a predefined set of operating parameters and content
that are used to operate the display elements that are used to
operate the display/show elements in the default or initial
operating states. When a passenger, though, does not have a
targeted emotional state when experiencing these display
elements in these operating states, the operating state or
states can be changed to try to affect the passenger’s
emotional state and inward-facing sensing can be used as
feedback to determine whether changes in the operating
state(s) are effective.

[0054] For example, a passenger may be younger child
who becomes bored with a first operating state that is too
adult, and a new operating state can be used that includes
more frantic movement of animatronics and/or animation
and age-appropriate content (versus photographic-based
content). In another example, the passenger may be a
teenager, and the operations of the display may be changed
from the first state toward more game playing or interactive
operating states and/or the displayed content may be
selected to be more age-appropriate for the passenger (e.g.,
more thrill or action-based). The variety of operating param-
eters and content that may be used and selected in step 280
is wide ranging and nearly endless, and it will be understood
that the emotional state-based feedback loop provided by the
method 200 can be used effectively to quickly change the
operating state of the display/show elements to suit the
particular passenger(s) of each vehicle presently experienc-
ing the ride through the ride system.

[0055] In the method 200, step 225 may result in a
determination that the emotional state sensors are cameras
(or image-based sensors). If so, the method 200 continues
from step 225 with step 240 which involves operating the
inward facing cameras to obtain still or video images of one
or more passengers in the vehicle, and the digital files from
the camera(s) are transmitted to the control system for
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processing. For example, one or more digital cameras may
be used to capture images of the passenger’s face at a
particular point in time in the ride space (or a plurality of
images (e.g., over a period of 1 to 5 seconds) may be
captured that can all be processed to determine an emotional
state so as to avoid a misreading of emotional state (e.g.,
change facial expression due to upcoming sneeze or other
temporary physical discomfort unrelated to ride experi-
ence)).

[0056] Once the control system (system 170 of FIG. 1)
receives the digital images of the passenger’s face (or
additional portions of the passenger), the method 200 con-
tinues at 244 with processing the digital image data to
determine the present emotional state of the passenger(s).
For example, facial recognition/processing software (e.g.,
provided as part of the emotion determination software 178
in control system 170) may be used to process the image
data to determine the passenger’s facial expression, which
may be correlated to an emotional state. A smile or laugh
may be associated with a joyful, excited, or happy emotional
state (e.g., a targeted emotional state or range of states) while
no smile or a frown may be associated with a bored or
unhappy emotional state (e.g., a non-targeted emotional
state in some cases although the targeted emotional state
may vary to practice the method 200 and system 100). Once
the emotional state of the passenger (or passengers) is
determined, the method 200 may continue at step 250 in a
similar manner as when the emotional state is determined in
step 234. In other cases, the physiological parameter may be
a measure of their physical comfort in the vehicle, such as
whether they are perspiring, show indications of being
uncomfortably cold, or otherwise are comfortable with the
present temperature within the vehicle, and the vehicle’s
onboard equipment (e.g., heater or A/C system) may be
operated to modify the passenger’s comfort level (e.g., to
heat or cool the vehicle interior to achieve a new temperature
or new cabin temperature range).

[0057] FIGS. 3A and 3B illustrate a portion of a ride
system illustrating its operations to modify movement of a
vehicle 310 (changing the ride system operations) in
response to passenger state. The images provided in these
figures are simplified but provide examples of use of a ride
system (such as system 100 of FIG. 1) to implement a
portion of control methods (e.g., method 200 of FIG. 2)
described herein for automated trackless vehicles. As shown
in FIG. 3A, a vehicle 310, which may take any of a variety
of configurations useful for automated trackless vehicles, is
being controlled (such as by an onboard or central/remote
control system) to move along a first ride path (Ride Path A)
at a first velocity (V). The vehicle 310 is a passenger
vehicle, and a passenger 305 is seated in the body of the
vehicle 310 to be moved along the first ride path (Ride Path
A) with the vehicle 310. A vehicle ID (one that is provided
with transmitted vehicle/passenger data or a vehicle identi-
fication element that can be read by a sensor outside the
vehicle) may be taken into account or considered such as
when the vehicle is empty (e.g., to move the empty vehicle
out of the way or out of paths of other vehicles) or for other
uses related to vehicle or external system operations based
on vehicle ID.

[0058] Significantly, the vehicle 310 is outfitted with sen-
sors for collecting data useful in determining the current
state (e.g., emotional or attention state) of the passenger 305.
As shown in this example, the vehicle 310 includes a camera
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320 that captures (via reflected light) as shown at 324 a
digital image of the face 306A of the passenger at a first time
(which may be over a period of time in some cases). In other
words, the image data 324 that is captured corresponds to
when the vehicle 310 is moving along a first ride path (Ride
Path A) at a first velocity (V). In this example, the passen-
ger 305 is in a first emotional state that is not targeted or in
a targeted emotional state range, e.g., the passenger 305 is
unhappy or at least not happy/excited/joyful as shown by the
expression on their face 306A. The control system software
operates to process the image data 324 captured by the
camera 320 to determine this first emotional state and to
compare it to a targeted state or range of states to determine
that it may be beneficial to modify the operations of the
vehicle to change the passenger’s emotional state (e.g., to
move it into or towards the targeted state or state range).

[0059] To this end, FIG. 3B illustrates the same portion of
the ride system after (or while) the vehicle 310 has been
operated in response to the state of the passenger 305 at the
first time shown in FIG. 3A. As discussed above, a control
system may generate control signals that are transmitted to
the vehicle 310 to cause its drive and navigation system to
move from the first ride path (Ride Path A) onto a second
ride path (Ride Path B) that differs from the first ride path
(Ride Path A). In this way, the vehicle 310 may move along
differing display elements or entertaining features of the ride
system. Further, in this example, the change in vehicle
operations resulting from the new set of control signals
causes the vehicle 310 to travel at a second velocity (V) that
differs from the first velocity (V,), i.e., is faster or slower.
The digital camera (emotion/attention detection sensor) 320
acts to capture image data as shown with arrows 325
including images of the passenger’s face 306B during opera-
tion of the vehicle 310 in this second or new operating state.
The control system processes this feedback emotional state
data (image data in this example) to determine that the
passenger 305 has a new or second emotional state, and
comparison of the second emotional state may indicate the
target emotional state or range of states has been achieved.
As a result, the control system may continue to operate the
vehicle 310 in this second operating state (e.g., until or
unless the passenger’s emotional state later changes so as to
fall out of the desired emotional state range).

[0060] FIGS. 4A and 4B illustrate a portion of a ride
system, similar to FIGS. 3A and 3B with like elements
having like numbering, illustrating its operations to modify
operation of a display element (e.g., changing displayed
content) in response to passenger state. As shown in FIG.
4A, the vehicle 310 with passenger 305 is moving along a
ride path (Ride Path A) at a particular velocity (V,) and is
nearby or adjacent a display element including a display or
projection surface 450. Upon the display surface 450, first
content is projected or displayed for enjoyment by the
passenger 305. The sensor 320 is used to capture image data
424 when the vehicle 310 is positioned proximate to the
display surface 450, and a control system is used to process
this image data 424 that includes an image of the passenger’s
face 406A. The control system uses this facial image to
determine the present emotional state of the passenger 305,
and, in this example, the passenger 305 is not happy (or not
excited or not interested). In many implementations of a ride
system, the control system will determine that this current
emotional state does not match the targeted emotional state
or is outside the desired state range for a passenger 305.
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Hence, the control system may respond to the determined
emotional state with a determination that it would be useful
to modify the entertainment portion of the ride system to
affect the passenger’s emotional state.

[0061] To this end, FIG. 4B illustrates the same portion of
the ride system as in FIG. 4A after the display element with
display surface 450 has had its operating state changed.
Particularly, the display surface 450 is no longer being used
to display the content 454 A but is, instead, being used (such
as with one or more projectors) to display content 454B that
differs from the content 454A (e.g., is changed from a more
mature default content to a more kid-friendly default content
or vice versa). With this content 454B displayed, the sensor
320 operates to capture image data 425 of the face 4068 of
the passenger 305. The control system may use this feedback
state information to determine a new or second state of the
passenger 305 that is happy, joyful, excited, or the like (e.g.,
shows high level of interest or attention), and the control
system may determine that this new passenger state matches
a targeted state or falls within a targets range of states. In
such a case, the control system may operate to continue to
display the content 454B to keep the passenger 305 in this
currently determined state. Further, the control system may
operate other display/show elements based on this feedback
such as by choosing content corresponding to the content
454B for display in display elements “downstream” on the
ride path (Ride Path A) of the vehicle 310 (e.g., continue to
show content appropriate for pre-teens, teenagers, or adults
or for thrill seeking or for non-thrill seeking passengers
305). The control system may also operate the vehicle to
address (or even solve in some cases) motion sickness issues
for passengers such as by adjusting speed or movement
patterns of a vehicle (e.g., adjusting speed of a vehicle
relative to its environment or a nearby media display).

[0062] Insome embodiments of vehicle or ride experience
management processes, it may be useful to base the man-
agement on the vehicle occupant or passenger alone or in
combination with their state during a ride to enhance their
experience. FIG. 5 illustrates a method 500 of vehicle
behavior management that is adapted to take into account
the occupant’s identification (or ID). The method 500 starts
at 505 such as with outfitting one or more automated
trackless vehicles (which may be used in amusement park
rides or on streets as transportation vehicles as is the case
with the vehicle in system 100 of FIG. 1) with one or more
sensors for collecting information from or about a passenger
or occupant of each of the vehicles. Further, a control system
may be provided in the system or the control system may be
wholly or partially provided external to the vehicles with the
sensors communicating in a wired or wireless manner with
the control system. The control system in step 505 is
configured to communicate with a drive and navigation
system on each vehicle so as to be able to direct the vehicle
to travel along one or more travel/ride paths at one or more
speeds or travel rates.

[0063] The method 500 continues at 510 with determining
an ID of an occupant (i.e., its passenger who does not have
to drive or control the vehicle) of a particular vehicle. This
may involve using an iris scanner to collect images of the
occupant’s iris or collecting other biometric data (e.g., a
finger or palm print) with biometric sensors (e.g., an elec-
tronic pad for reading finger prints or palm prints) and
communicating this biometric data to the control system.
The control system process this biometric data to determine
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the occupant’s ID. In other cases, the vehicle may include an
RFID reader and the occupant may wear or hold a device
with an RFID chip that is programmed or designed to
provide data that can be used by a control system to look up
the ID of the occupant of the vehicle (e.g., an ID number that
can be used to access a database in data storage that contains
all potential occupants for the vehicle).

[0064] The method 500 continues at 520 with the control
system using the determined occupant ID to retrieve or
access one or more ride experience goals (or expectations)
for the occupant. For example, the occupant may simply
desire transportation while in the automated trackless
vehicle and, hence, will not be wanting to interact with or be
entertained by external display systems. In other cases,
though, the occupant may have provided goals/expectations
(e.g., by completing a questionnaire on a website or the like)
that indicate they want to be educated during the ride, be
entertained in a particular manner during the ride, be
informed of sales on services or merchandise during the ride,
and so on. In the same or other cases, the goals/expectations
may indicate whether the ride experience should be a
thrilling ride or be a smooth as possible ride (or a physical
experience between these two relatively extreme ride expe-
rience descriptions).

[0065] The method 500 continues concurrently (or
sequentially in some cases with little or no overlap) with
steps 530 and 540. In step 530, the control system acts, such
as through control signals sent to the drive and navigation
system, to control the vehicle’s operations based on the
retrieved ride experience goals/expectations for the occu-
pant. For example, the ride/travel path may be selected to
meet the occupant’s goals such as to take the path that can
be completed at this time of day in the shortest period of
time, to take a path that has the best scenery, to take a path
that moves past a particular set of display elements, and the
like. In another case, the vehicle may be caused to travel in
at a higher (or lower) rate of speed or in a particular lane on
a street to meet the occupant’s expectations. Alternatively,
the rider may have asked for a more thrilling ride, and step
530 may involve selecting a path to achieve this goal or
causing the vehicle to spin or take sharper corners to add
thrill or a smooth ride may have been chosen and the control
system may operate to take a straight and non-spinning to a
destination.

[0066] In step 540, the control system acts to control
display elements based on the occupant’s ID and/or their
goals/expectations. For example, the display element may be
in or on the vehicle and content may be chosen based on the
occupant’s 1D (e.g., to play an audio or visual playlist
associated with the vehicle occupant over a vehicle’s audio
and/or visual display system with the volume set at a default
value for that occupant). In another example, the display
elements may be external to the vehicle such as in a show
assembly in a theme park ride or an electronic billboard
along a roadway in a city or on a highway. The control
system may operate these display elements based on the
occupant’s ID and/or their goals/expectations, e.g., to cause
animatronic devices to behave in a way matching the
goals/expectations of the occupant, to display entertainment,
advertising, educational information, or the like to the
occupant based on their viewing, purchasing, or educational
history, or the like.

[0067] The method 500 then continues at 550 with using
the emotion/attention sensors in the vehicle, and the control
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system may process this data to determine the present state
of'the occupant of the vehicle. As discussed above, this may
involve measuring physiological characteristics of the pas-
senger such as heart rate or breathing rate to determine the
emotional state or level of attentiveness of the occupant. In
other cases, images of the occupant’s body or face may be
processed to determine the emotional state or level of
attention of the occupant.

[0068] Then, the method 500 continues with concurrent
(or sequential) performance of steps 560 and 570. Steps 560
and 570 are similar to steps 250 to 280 of the method 200
and are not described again in detail here. Briefly, though,
step 560 involves operating the vehicle based on the occu-
pant’s state determined in step 550, and this may involve
using the drive and navigation system to continue “as is” if
the state is within a desired state range (which may be
defined by the occupant’s ride experience goals/expecta-
tions), to move along a different path at the same or different
speed to change the state, and so on. Step 570 involves
controlling external and/or internal display elements (or
other entertainment/education/information  assemblies)
based on the occupant’s state. Again, the state determined in
step 550 may be within an acceptable range (e.g., the
passenger is happy or attentive and this is the desired state
for the present ride experience), and the control signals
would continue in the present mode.

[0069] However, if the state is outside the desired state
range, step 570 may involve changing content or other
operating parameters of the vehicle-based or external dis-
play elements (e.g., modify content, turn a display element
off, change operating of mechanical and/or electronic com-
ponents to interact or entertain differently, and so on) to try
to affect a change in the state of the occupant. The method
500 may then continue at 550 with sensing a next state of the
occupant to provide ongoing feedback (e.g., every 30 to 90
seconds or the like) to the control system on the occupant’s
state that can be used to control operation of the vehicle and
other devices (e.g., display elements) that can affect/control
the state of the occupant to try to move this state into a
desired state range. Otherwise, the method 500 may end at
590 (e.g., when the vehicle arrives at a destination such as
the occupant’s travel destination in a transportation setting
or when the vehicle arrives at the end of a ride in the
theme/amusement park setting).

[0070] Although the invention has been described and
illustrated with a certain degree of particularity, the particu-
lar implementations described in the present disclosure has
been as examples, and numerous changes in the combination
and arrangement of parts can be resorted to by those skilled
in the art without departing from the spirit and scope of the
invention, as claimed.

[0071] The method of managing operations of a vehicle
and/or external display (or other) systems to enhance a
passenger’s overall ride experience is particularly well
suited for use in theme or amusement parks as prior vehicle
designers have attempted to use the field of mechatronics to
change a ride whereas the inventor recognized that enter-
tainment may be the best way (or field) to address the ride
experience. The theme park ride experience, hence, acts as
a model to prototype and address the question of how to
modify/control the experience of a person in a self-driving
vehicle (or as labeled often herein an automated trackless
vehicle). Since the environment in a theme park ride is fully
controllable, it allows one to test and address the passenger’s
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ride experience challenge in a holistic manner. At the same
time, the ride experience of the theme park can be revolu-
tionized to use the control techniques described herein to
offer a more qualitative ride experience while changing the
way in which ride designers measure ride capacity and, in
some cases, investments in developing, operating, and main-
taining a park ride.

1. A method of controlling a ride experience through a
ride space of an amusement park ride, comprising:

with a sensor mounted on or provide within an automated

trackless vehicle being controlled to travel along a first
ride path, sensing passenger data for a passenger of the
automated trackless vehicle;

processing the passenger data to determine a passenger

state;

determining a location of the automated trackless vehicle

on the first ride path;
based on the passenger state and the location of the
automated trackless vehicle on the first ride path,
determining a second ride path for the automated
trackless vehicle to move through the ride space; and

controlling the automated trackless vehicle to move off
the first ride path and along the second ride path,

wherein the sensor comprises a camera and the passenger
data comprises a digital image of the face of the
passenger,

wherein the passenger state is an emotional state or a level

of attention of the passenger generated during the
processing of the passenger data based on a facial
expression identified in the digital image of the face of
the passenger, and

wherein the processing step includes comparing the emo-

tional state or the level of attention with ranges of
values for emotional state or level of attention, respec-
tively, that are predefined for the amusement park ride.

2-3. (canceled)

4. The method of claim 1, wherein the passenger data
comprises a physiological parameter of the passenger and
wherein the processing comprises comparing the physi-
ological parameter with a range of goal values for the
physiological parameter for a passenger during the ride
experience.

5. The method of claim 1, wherein the passenger data
includes identitying information for the passenger wherein
the processing includes determining an identification of the
passenger and, based on the identification, retrieving expec-
tations for the ride experience for the passenger, and wherein
the controlling.

6. The method of claim 1, wherein the ride space includes
first display elements along the first ride path and second
display elements along the second ride path that differ from
the first display elements, whereby the second ride path is
selected during the ride experience to alter the passenger
state.

7. The method of claim 6, further comprising, prior to the
controlling of the automated trackless vehicle to move along
the second ride path, switching the operation of at least one
of the first display elements from a first set of operating
parameters to a second set of operating parameters based on
the passenger state.

8. The method of claim 7, wherein the operating param-
eters include content displayed upon one or more display
surfaces viewable by the passenger as the automated track-
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less vehicle moves along the first ride path, whereby the
content is chosen based on the passenger state.

9-20. (canceled)

21. The method of claim 1, wherein the determining and
the controlling are only performed when the emotional state
or the level of the attention is outside the ranges of values for
emotional state or level of attention.

22. A method of controlling a ride experience through a
ride space of an amusement park ride, comprising:

with a sensor mounted on or provide within an automated

trackless vehicle being controlled to travel along a first
ride path, sensing passenger data for a passenger of the
automated trackless vehicle;

processing the passenger data to determine a passenger

state;

determining a location of the automated trackless vehicle

on the first ride path;

based on the passenger state and the location of the

automated trackless vehicle on the first ride path,
determining a second ride path for the automated
trackless vehicle to move through the ride space; and
controlling the automated trackless vehicle to move off
the first ride path and along the second ride path,
wherein the passenger data comprises a physiological
parameter of the passenger, and
wherein the processing comprises determining the physi-
ological parameter is outside a range of goal values for
the physiological parameter for a passenger during the
ride experience.

23. The method of claim 22, wherein the passenger data
includes identifying information for the passenger and
wherein the processing includes determining an identifica-
tion of the passenger and, based on the identification,
retrieving expectations for the ride experience for the pas-
senger.

24. The method of claim 22, wherein the ride space
includes first display elements along the first ride path and
second display elements along the second ride path that
differ from the first display elements, whereby the second
ride path is selected during the ride experience to alter the
passenger state.

25. The method of claim 24, further comprising, prior to
the controlling of the automated trackless vehicle to move
along the second ride path, switching the operation of at
least one of the first display elements from a first set of
operating parameters to a second set of operating parameters
based on the passenger state.

26. The method of claim 25, wherein the operating
parameters include content displayed upon one or more
display surfaces viewable by the passenger as the automated
trackless vehicle moves along the first ride path, whereby the
content is chosen based on the passenger state.

27. A method of controlling a ride experience through a
ride space of an amusement park ride, comprising:

with a sensor mounted on or provide within an automated

trackless vehicle being controlled to travel along a first
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ride path, sensing passenger data for a passenger of the
automated trackless vehicle;

processing the passenger data to determine a passenger

state;

determining a location of the automated trackless vehicle

on the first ride path;

when the passenger state is outside a predefined range of

passenger states for the amusement park ride, deter-
mining a second ride path for the automated trackless
vehicle to move through the ride space; and
controlling the automated trackless vehicle to move off
the first ride path and along the second ride path,
wherein the ride space includes first display elements
along the first ride path and second display elements
along the second ride path that differ from the first
display elements, whereby the second ride path is
selected during the ride experience to move the pas-
senger state into or toward the predefined range of
passenger states for the amusement park ride.

28. The method of claim 27, wherein the sensor comprises
a camera and the passenger data comprises a digital image
of the face of the passenger.

29. The method of claim 28, wherein the passenger state
is an emotional state or a level of attention of the passenger
and wherein the processing step includes comparing the
emotional state or the level of attention with ranges of values
for emotional state or level of attention, respectively, that are
predefined for the amusement park ride.

30. The method of claim 29, wherein the determining and
the controlling are only performed when the emotional state
or the level of the attention is outside the ranges of values for
emotional state or level of attention

31. The method of claim 27, wherein the passenger data
comprises a physiological parameter of the passenger and
wherein the processing comprises comparing the physi-
ological parameter with a range of goal values for the
physiological parameter for a passenger during the ride
experience.

32. The method of claim 27, wherein the passenger data
includes identifying information for the passenger and
wherein the processing includes determining an identifica-
tion of the passenger and, based on the identification,
retrieving expectations for the ride experience for the pas-
senger.

33. The method of claim 27, further comprising, prior to
the controlling of the automated trackless vehicle to move
along the second ride path, switching the operation of at
least one of the first display elements from a first set of
operating parameters to a second set of operating parameters
based on the passenger state.

34. The method of claim 33, wherein the operating
parameters include content displayed upon one or more
display surfaces viewable by the passenger as the automated
trackless vehicle moves along the first ride path, whereby the
content is chosen based on the passenger state.
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